The interaction between AtMT2b and AtVDAC3 affects the mitochondrial membrane potential and reactive oxygen species generation under NaCl stress in Arabidopsis.
AtMT2b interacts with AtVDAC3 in mitochondria in Arabidopsis. The overexpression of the AtMT2b and AtVDAC3 T-DNA insertion mutant confers tolerance to NaCl stress in Arabidopsis. Both AtMT2b and AtVDAC3 are involved in the regulation of the mitochondrial membrane potential (MMP) and reactive oxygen species (ROS) under NaCl stress. Metallothioneins (MTs) are small, cysteine rich, metal-binding proteins that perform multiple functions, such as heavy metal detoxification and reactive oxygen species (ROS) scavenging. MTs have been reported to be involved in mitochondrial function in mammals. However, whether a direct relationship exists between MTs and mitochondrial proteins remains unclear. In the present study, we used yeast two-hybrid and bimolecular fluorescence complementation assays to demonstrate that AtMT2b, which is a type 2 MT in Arabidopsis, interacts with the outer mitochondrial membrane voltage-dependent anion channel AtVDAC3. AtMT2b bound AtVDAC3, leading to its co-localization in mitochondria. AtMT2b transgenic seedlings exhibited increased tolerance to salt stress, and the atvdac3 mutant showed a similar phenotype. The mitochondrial membrane potential (MMP) was maintained, and ROS generation was reduced following AtMT2b overexpression and AtVDAC3 knockout under NaCl stress. Both AtMT2b and AtVDAC3 were shown to be involved in MMP regulation and ROS production under NaCl stress but showed opposite effects. We conclude that AtMT2b might negatively interact with AtVDAC3 in mitochondria, and both proteins are involved in the regulation of MMP and ROS under NaCl stress.